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Amended Claims 

Claim 1 : A process for preparing pyrrolealdimines, comprising the steps 
s of: 

a) reacting 2-formylpyrrole with a primary amine, RNH2. in an 
aqueous solution, wherein R Is C^ to Cio alkyi; 

b) adding a water-immiscible organic compound to form an 
aqueous phase and an organic phase; and 

10 c) Isolating the organic phase. 

Claim 2: The process of Claim 1 wherein R is methyl. 

Claim 3: The process of Claim 1 wherein the water-immiscible organic 
15 compound is selected from the group consisting of alkanes, chlorinated 
alkanes, cydoalkanes, and aromatic solvents. 

Claim 4: process of Claim 3 wherein the water-lmmlscible compound 
is selected from the group consisting of pentane, hexanes. heptanes, 
20 chloroform, dlchloromethane, carbon tetrachloride, cylcopenfane, 
cyclohexane. benzene, and toluene. 

Claim 5; The process of Claim 1, wherein the molar tbUo of 24brmylpyrro!e 
to primary amine is between about 1 :2 and about 2:1 . 

25 

Claim 6: The process of Claim 1, wherein the temperature is between 
about 0 **C and about 100**C. 

Claim 7: An aqueous process for preparing Cu(ll) complexes of 2-pynole 
30 ligands comprising reacting an aqueous mixture of 2-formylpyrrole, a 
primary amine, R''NH2, and a source of Cu(ll). wherein 

R1 Is selected firom the group consisting of C^-C-io a'kyH aM: 
p-alanine alkyl esters; NHR^; and NR^R^; and 

r3, r\ and RS are independently selected from the group of 
35 Ci-Cs alkyl or substituted alkyl. and Ce to 0^2 aryl or substituted aryl. 

Claim 8: The process of Claim 7, wherein the primary amine is selected 
from the group consisting of methylamlne, ethylamlne, propylamine, 
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Isopropylamine. n-butylamine. t-butylamine, isobutylamine, 2- 
ethylhexylamine, p-alanine isopropyl ester, god M'an'ne ©thyl ester. 

Claim 9: The process of Claim 7, wherein the molar ratio of 2-formylpyrrole 
5 to primary amine is from about 1:1 to about 1:10 and the molar ratio of 
copper to 2-fonnylpyrrole is from about 10:1 to about 1 :1 0. 

Claim 10: The process of Claim 7, wherein the temperature Is from about 
0°Ctoabout100'C. 



10 



Claim 1 1 : The process of Claim 7, wherein the source of copper(ll) is 
selected from the group consisting of copper hydroxide, copper(ll) 
chloride, copper nitrate, copper sulfate. copper(il) salts of carboxylic acids. 
and copper alkoxides. 



15 



Claim 12: The process of Claim 1 1, wherein the source of copper(ll) Is 
copper acetate. 

Claim 13: The process of Claim 7, wherein the reaction is conducted in 
20 the presence of a water-fmmiscible organic compound. 

. Claim 14: An aqueous process for preparing Cu(ll) compte)^ of a 2- 

acylpymsle comprishig the steps of 

a. contecfa'ng an aqueous mixture of a source ofCu(ll)w^th a 

25 2-ac^lpynole, 



30 



where RB is C-t to 0,0 a'M: 

b. further reacting the aqueous mixture witti a base. 

Claim 15: The process-otClaim 14, wherein the 2-acylpynnole is2- 
acetylpyrrole. 
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Claim 16: The process of Claim 15, wherein the molar ratio of 2- 
acylpyrroleto primary amine is from about 1:1 to about 1:10 and the molar 
ratio of copper to 2-acylpyrrofe is from about 10:1 to about 1 :10. 

5 Claim 1 7: The process of Claim 14. wherein the temperature is from about 
0 'C to about 100 °C. 

Claim 18: A Cu(ll) complex comprising: 
a) a copper atom; and 
[0 b) two pyrrole If gands bound to said copper atom, wherein 

said pyrrole ligands are independently selected from the 
group consisting of 2-pynx)leald-n-propylimino, 2- 

pvrroleald-i-butyl-imino, 2-pyfroleald-n-butyMmino, 2- 

pyrroIeald-2-ethylhe3cyl-imino, 2-pyrroleald-m- 
15 trifluoromethylphenyl-imino, 2-pyrrolylald(2- 

lsopropoxycarbonylethyl)imino. and 2-pynnolylald(2- 
ethoxycarbonylefhyOimino ligands. 

Claim 19: A CuOO complex selected from the group consisting of Ws(2- 
pym5lyiald-n-propyllmtno)copper(lI), bis(2-pym)lylald-n- 
butylimino)copper(ll), bls(2-pyn'olylaldisobutylimlno)copper(n),bls(2- 
pyrfolylald(2-ethylhexyl)imjno)copper(ll),bis(2-pyrrolylald(m- 
trlfluoromethylphenyl)imino)copper(ll).bia(2-pyrrolylald(2- 
ethoxycari3onylethyl)imlno)copper(ll).bis(2-pynrolylald(2- 
isopropoxycarbonylethyl)imino)copperOl). and bl8{2- 
acetylpyrrolyl)copper(H). 

Claim 20: A process for depositing copper on a substrate comprising: 
a) adsorbing onto a substrate at least one Cu(ll) complex of 
structure 1, 
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stmcture 1 = 




wherein: 

5 X Is O, and R8 is Ci -Ci o a'M or substituted alkyi, or Cq to C12 

aryt or substituted aryl; or 

XlsNRlandRSfeH; 

IS selected from the group consisting or u-j-u^q aiKyi or 

subsfituted alkyI; Cg to C12 aryl or substituted aryl; allyl; benzyl; NHR3; 
10 and NR'^RS; and 

R3, R4 and R^ are independently selected firom the group of 
Ci-Cs alkyl or substituted alkyI, arKl Ceto C^g aryl or substituted aryl; and 
b) exposing said absorbed complex to a reducing agent to 
fbnn copper metal. 

15 

Claim 21: The process of Cl^m 22, wherein the Cu(U) complex is selected 
from the group consisting of j^is(2-pyrrolealdmethyllmino)copper01), bis(2- 
pyrrolealdethyllmino)coppef(ll>,bis(2-pyrroleald-iso-propylimino)copper(II), 
b}s{2H3ynroleald"t-butyllmino)copper(II), bis(2-pyTrotealdphenylimino)- 
20 copper(ll). bis(2-pyrrolylald-.n-prop^lmIno)copper(II), bte(2-pyrToly!ald-n- 
butyIimino)copper(l!), b}s(2-pyrrolylaldi80butylimlno)copper(M), bis(a- 
pyrrolylald(m4rtfluoromethylph^hyl)[mlno)copperOI),bfs(2-pyrrolyl- 
aldbenzyllmino)copper()l), an^ bis(2-acelylpyrrolyl)copper(ll). 

25 Claim 22: The process of Claim 21 , wherein the substrate is selected from 
the group consisting of glass, metals and ceramics, and silicon wafers 
coated with a t>arrier layer 

Claim 23: The process of Claim 21 , v»rtterBln the reducing agent is 
30 selected from the group consisting of ammonia, ammonia/hydrogen 
mixtures, hydrazine. CO/hydrogen mixtures, &-BBN, borane. 
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dihydfxjbenzofuran, pyrazoline, dlethylsilane, di'methylsilane, ethylsllane, 
phenyisilane, and sifane. 

Claim 24: The process of Claim 23, wherein the adsorbed copper complex 
5 is exposed to a reducing agent at a pressure of about 10 to about 760 
mlllitorr. and the substrate is heJd at a temperature of about 100 to 
about 300 °C during the reduction. 



Claim 25: A process tbr depositing copper on a substrate comprising 
10 heating a reducing agent and at least one Cu(ll) complex of struc^re 1 . 
structure 1 = 




In the presence of a substrate, wherein: 
15 X Is o, and is Ci-Ciq a'kyl or substituted alkyl, or Ce to Ci 2 

aryl or substituted aryl; or 

XisNR"" andR^lsH; 

Ri is selected from the group consisting of Ci-Cio a'M or 
substittited alkyi; Ce to Ci2 aryl or 8ut>8tltuted aryl; allyl; benzyl; NHR^; 
20 and NR4R5; and 

R3 R-*, and R6 are independently selected from C-j-Ce alkyI or 
substituted alM» and C^io C12. afyl or substituted aryl. 

Claim 26: An arfide comprising a substrate with a Cu(ll) complex of 
25 structure 1 adsoit>ed on the surface or in or on poroshy in the sut>stFate. 
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wherein: 

5 X Is 0> and fs Ci-C^o alkyf or substftuted alkyi, or Cq to C^2 

aryl or substituted ary[; or 

XisNRi andR3isH; 

is selected from the proup consfstna of C^-C^q afkyl or 

substftuted alkyi; Cs to C^g ^O^* o'* substftuted aryf; allyj; ben2yl; NHR3; 
10 and NR-^R^; and 

R3, R\ and R6 are independently selected from C^-Cs ^'M 
substituted alkyI, and Cq to C12 ^r/l or substituted aryK 



Claim 27: An article of Claim 26, wherein the substrate ts selected from the 
15 group consisting of glass, metals and ceramics, and silicon wafers coated 
with a barrier layer. 

Claim 28: The process of Clafm 22, wherein the barrier layer is selected 
from the group consisting of trtanium nitride and tantaium/tantalum nitride. 

20 

CJaim 29; The article of Claim 28, wherein the bamer layer is selected 
from the group consisting of titeinium nitride and tantalum/tantalum nitride. 



21 

Best Available Copy 



